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@ Reactive monoazo dyes of the general formula (1)
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L
N N
SO.H OH NH-—5N»U— NH—A
[
N = N —
e
< SO;H SOzH
m SO;H
I~ /oc:H3 OCH;
m wherein A 1s N ﬂsozz or OCH,
N ¢
&N $0.2 OCH, 80,2

o

in which Z is ~CH.CH.NS0,H or -CH=CH,. and process for

their preparation. The=e Avac are usafyl for dyeing cellulose
n fibers in brilliant red colors with good fastnesses, particu-

larly to chlorine, light and perspiration light, as well as good
m levelling properties.

ACTORUM AG



. -
- L 4 - - * o - -
- -
oooooo

VvOSSIUS - VOSSIUS - TAUCHNER

HEUNEMANN - RAUH
PATENTANWALTE - O O 2 2 5 '7 5
SERTSTR. 4, 8000 MUNCH
S8 TEL (089) 47 4075 JUIy 11, 1980

Our Ref.: P 713 EP Case: A4749-02
SUMITOMO CHEMICAL COMPANY, LIMITED, Osaka / Japan
Priority: July 13, 1979, Japan, No. 89650/79

"Reactive Monoazo Dyes, a Process for their Production
and their Use for Dyeing Cellulosic Fibers and Cellu1051c
Textiles"

The present invention relates to novel reactive monoazo
dyes and their salts, including alkali metal salts, for
dyeing cellulosic textile goods such as filaments, fibers,
yarns and textiles in brilliant red colors.

It is well known that dyes having a 8-
sulfatoethylsulfone group, or so-called vinylsulfone
type reactive dyes;are used for dyeing‘fiber materials.
Generally. however, materials dyed with azo red reactive
dyes of this kind are not brilliant in shade, and
besides they are insufficient in chlorine fastness so
that there is often caused a problem of discoloration
due to chlorine in ‘tapwater. For example, a dye of
this kind having the following formula (a) is known,

as disclosed in USP 3,008,950,

OH NHCOCd

Q— weco —{ ) v = ‘ﬁ]é ()

SO C H 0S0 h

This dye is, however, not satisfactory in chlorine
fastness (1st grade, ISO method).
There are also known reactive red dyes having

a monochlorotriazinyl group. Generally, however, these
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reactive dyes require high dyeing temperatures .and are un-
suitable - for exhaustion dyeing, so that they cannot pro-
duce the . desired color density when used for dip
dyeing. Accordingly they are only used for printing.
Besides, these dyes produce dyed materials of tinsuf-
ficient acid stability. Thus the dyes of this kind are
not always satisfactory in practical use. For example,

a monochlorotriazinyl reactive dye of the following

formula (b) is disclosed in British Pat. 899,376,

c1
N'gN R
S0,H on NH —{ A—NH _g (b)
N =N
SOH S0H
S0,H

wherein R is a hydpogen of halogen atom or a sulfonic
acid or methyl group. However, the acid stability of
materials dyed with this dye is insufficient (approkima—
tely 3rd grade).

For the reasons described above, the in-

monoazo
ventors made extensive studiesto find a red reactive/
dye'ﬁaving particularly superior chloriné fastness,
high acid stability, superior suitability for exhaus-

tion dyeing and givingabrilliant red color. As a

result, it was found that a reactive dye having both a
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g-sulfatoethylsulfonyl group and a monochlorotriazinyl

group as reactive groups can produce red dyeings meeting
these requirements.
The present invention thus provides reactive

‘monoazo dyes of the general formula (I),

SO.H OH NH —zy— NH— A

3 ,  N_N
N =N Y (1)
cl
. S0,H S0,H
S04
| oCH, OCH,
wherein A is 4€:}t , j§:§;_8022 or :Z:E:—OCHS
80,2  0OfH, 50,2

in which Z is —CH20H20803H or —CH=CH2, and a process
for producing the compound of the general formula (I),
which comprises,

(1) reacting cyanuric chloride with H-hydroxy-S—
amino-2,7-naphthalenedisulfonic acid or an aniline

compound of the formula (II),
A - NH, (II)

. \

wherein A is as defined above, followed by reaction with
the aniline compound (II) or 4-hydroxy-5-amino-2,7-
naphthalenediéulfonic acid, respectively, to obtain a

monochlorotriazinyl compound of the formula (III),
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OH NH—p p— NH__ A
N_N |
Y (III)
c1

SO, H SO0,H

3 3

wherein A is as defined above, and reacting the mono-
chlorotriazinyl compound (III) with diazotized 2-amino-
1,5-naphthalenedisulfonic acid,

(ii) reacting 4-hydroxy-5-amino-2,7-naphthalene-
disulfonic acid with cyanuric chloride and thereafter
with diazotized 2-amino-1l,5-naphthalenedisulfonic acid

tc obtain a dichlorotriazinyl compound of the formula

(IV),
SOgH OH NE—p m— c1
N_N
N =N Y o (Iv)
- c1 |
SO3H SO3H
SOZH

and reacting the dichlorotriazinyl cbmpound (IV) with
the aniline compound of the formula (II),

(iii5 reacting 4-hydroxy—5~amino—2,7-naphthalene—
disulfonic acid with a diazotized 2-amino-1l,5-naphtha--
lenedisulfonic acid ﬁnder Jalkaline conditions to

obtain a monoazo compound of the formula (V),
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N =N (V)

and reacting the monoazo compound (V) with cyanuric
chloride and the aniline compound of the formula (II)
in this order, or

(iv) carrying out a reaction in a manner (i), (ii)
or (iii) as defined above, except using an aniline
compound of the formula (VI) in place of the aniline

compound of the formula (II), the formula (VI) being

OCH,
B-NH,, wherein B is 4<:> , S0,,CH,CH,,0H
S0,CH,CH,0H OCH,
H
OCH,
or OCH3 , and reacting the resulting compound
SO0,CH,CH,OH
of the formula (VII),
SO.H OH NH—py— NH—B
3 N N
N =N Y (VIT)
c1
.LO . SO, H S0,H
3

wherein B is as defined above, with sulfuric acid to

obtain the compound of the formula (I) having
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B-sulfatoethylsulfonyl group (—SOchZCH OSO3H) as Z,

2

and if necessary followed by elimination of sulfuric acid

general
to obtain the compound of the ,formula (I) having vinyl

/

group (-CH=CH,) as Z.

The first condensation between cyanuric
chloride and 4—hydroxy—5-amino—2,7-naphthalenedisuifonic
acid, the aniline compound of the formula (II) or the
monoazo compound of the formula (V) can be carried out
at a temperature of 0° - 30°C for 1 - 10 hours under
stirring in an aqueous medium preferably containing a
surfactant while controlling the pH at'l - T by using
an acid binding agent (e.g. sodium hydroxide, sodium
carbonate, sddium hydrogen carbonate or potassium
carbonate). The second condensation between the obtained
dichlorotriazinyl compound of the formula (VIII) or the
formula (IX) and the aniline compound of the formula
(I1I) or 4—hydroxy-5—amino—2,7—naphthalenedisulfonic

acid, respectively,

(VIII)

A — NH—¢"— c1
N_N
T (IX)
c1
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wherein A is as defined above, or between the obtained
compound of formula (IV) derived from the first
condensation and the anilino compound of the formula
(II), can be carried out at a temperature of 5° to 60°C
for 1 - 10 hours under stirring while controlling the
pH at 3 - 7 by using the same acid-binding agent as
described above.

The coupling reaction of the monochloro-
triazinyl compound of the formula (ITI) with diazotized
2-amino-1l,5-naphthalenedisulfonic acid can be carried
out at a temperature of 0° - 30°C for 1 - 10 hours
under stirring while controlling the pH at 4 - 7 by
using the same acid-binding agent as described above.
The coupling reaction of the compound of formula (VIII)
derived from the first condensation between cyanuric
chloride and 4-hydroxy-5-amino-2,7-naphthalenedisulfonic
acid with diazotized 24amino—1,5-naphthalenedisulfonic
acid can be carried out at a temperature of 0 - 20°C
for 1 - 10 hours under stirring while controlling the
pH at 4 — 7 by using the same acid-binding agent as
described above. |

In a case where the reaction is carried out

using the aniline compound of the formula (VI) in
place of the aniline compound of the formula (II), the
resﬁiﬁing compound is isolated by salting out, dried,
and then esterified in excess amount of esterification
agent such as sulfuric acid and/or sulfur trioxide at

-5° - 50°cC.
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The thus obtained dyes of the general formula (I) have
a structure such that a monochlorotriazinyl group is
located, as a crosslinking group, between a B-sulfato-
ethylsulfonyl group which is a reactive group and a
parent dye, and therefore the present dye can produée
- brilliant red dyeings which have-never been obtained by
conventional vinylsulfone type reactive dyes.

Further, the present dyes of the general formula
(I) have disulfonaphthylamine as a diazo component and
therefore are remarkably high in absorbance as compared
with dyes obtained using otherrdiazo components such as
substituted aniline dérivatives, and have dyeing charac-
teristics most suitable for dyeing cellulosic fibers and
textiles because of the effect of two sulfonic acid groups.

The present dyes of the general formula (I) can
be used for dyeing cellulose fiber materials in brilliant
red colors by conventional dyeing methods such as exhaus-
tion dyeing, printing and cold batch up dyeing. The cellu-
lose fiber materials to be dyed ih accordance with the
present invention may, for example, include natural or
regénerated cellulosic fibers such as cotton, flax, viscose
rayon, viscose and staple fibers, and the like.

The exhaustion dyeing can be carried out at
relatively low temperatures in the presence of an acid-
binding agent (e.g. sodium carbonate, trisodium phosphate,
sodium hydroxide) using a dyeing bath containing sodium

sulfate or sodium chloride.
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Purther the dyes of this invention are
capable of level dyeing, can be applied at a wide range
of dyeing temperatures and are only minimally affected
. by the amount of inorganic salt used and bath ratio;
hence the dyes have good color reproducibility. Moreover,
when the printing prbcess is used, the dyes of the present
invention are applied to fibers or textiles together with
la thickening agent (e.g. sodium alginate, starch ether)
or emulsified product of the agent, an alkali agent (e.g.
sodium carbonate, sodium hydrogen carbonate, sodium hydrox-
ide, trisodium phosphate, sodium trichloroacetate, corres-
ponding potassium or alkaline earth metal compounds) or
alkali-releasing agent, and if necessary a conventional
printing aid (e.g. urea) or dispersing agent, followed
. by drying and heat treatment particularly in the presence
of steam.

The dyes of the present invention give a

dyed product with superior properties particularly as

"regards chlorine fastness (4th grade, ISO method), light
fastness and perspriration-light fastness to conventional
azo red reactive dyes having a 8-sulfatoethylsulfone group.
" Particularly, considering that the use of chlorine bleach-
ing agent has recently become popular in washing at home,
the dyes of the present invention having a superior chlo-
rine-fastness are of high value. Further, the present'dyes

‘of superior light fastness and perspiration-light fastness
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are suitable for dyeing outdoor wear such as sportswear.
Also, the dyes of the present invention have a high ex-
haustion and fixing percentage in exhaustion dyeing, so
that dyeings of deep color depths can be-obtained.

The dyes are further distinguished by their
excellent wash-off properties, easy removability ofrun-
fixed dye and very limited dye being left in the'dye bath,
" which also indicates an advantage of the dyes of this in-
ventlion In respect of waste water treatment.

Moreover, they are distinguished by-their
good acid stability (4th or 4th to 5th grade).

The conﬁentional reactive dyes ﬁith mono- or
dichlorotriazinyl groups entailed the problem that the
textile materials dyed therewith would be attacked by
acidic gases or other substances in the air and decreased
in color fastness with the passage of time, but the dyes
of this invention have also eliminated problems such as
these. |

Thé present invention will ﬁe 1llustrated
with reference to the following exaﬁples, in which all
parts are by weight, and the acid stability was tested
as follows: A dyed eloﬁh is dipped in a 1 % acetic acid
- for 30 minutes and treated at 37 + 2°C for 6 hours at a

2

pressure of 125 g/em” using a perspirometer.

. Example 1
9.2 parts of cyanuric chloride were suspended

in ice water, and an aqueous neutral solution
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containing M—amino—S—hydroxy—2,7-napht£élenedisulfonic
acid (15.9 parts) was added thereto. The mixture was
cooled and stirred for 5 hours, keeping the pH at
5 or less with a 20 % aqueous sodium carbonate solution
if necessary. Thereafter, the mixture was heated to
20°C, and after adding 3-aminophenyl-g~sulfatoethyl-
sulfone (15 parts) it was heated to 30°C while
adjusting the pH to 5 or less with a 20 % aqueous
sodium carbonate solution, followed by stirring at the
same temperature for 5 hours. The reaction solution
was then cooled to 10°C or 1less.

Separately from this, an agueous suspension
(150 parts) containing 2-amino-1,5-naphthalenedisulfonic
acid (15 parts) and hydrochloric acid (10 parts) was
cooled to 10°C or less, and a solution of sodium
nitrite (3.5 parts) in water (10 parts) was added
thereto. After stirring the mixture at the same
temperature for 3 hours, an'excess of the nitrite was
removed to obtain a diazo liquor.

This diazo liquor was added to the foregoing
reaction solution, and the mixture was stirred for 5
hours at 10°C or less, while adjusting the pH to 6 to 7
with a 20 % aqueous sodium carbonate solution.
After heating to 30°C, the reaction solution was salted
out with sodium chloride (150 parts). The precipitated
product was filtered, washed and dried at 60°C to obtain

60 parts of a dye having the following formula.
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c1
N N
S0,Na on N —{ A— NH—Q
@-—N =N | S0,C,H,050,Na
| S0 Na SO,Na
SO Na 3 3
3
[Amax = 540 nm (measured in a water medium); Anax Was

measured in the same condition hereinafter]

Example 2
Into an iced aqueous suspension containing
cyanuric chloride (9.2 parts) was added a neutralized
aqueous solution containing 4-~amino-5-hydroxy-2,7-
naphthalenedisulfonic acid, and the mixture was stirred
under cooling for 5 hburs while keeping tThe pH at 3 or
less by th¢ addition of a 15 % aqueous'solution of
sodium hydroxide. .
| Next an aqueous suspension (150 parts)
containing 2-amino—l,5—naphthalenedisulfonic‘acid
(15 parts) and hydrochloric acid (10 parts) was cooled
to 10°C or below, and then added to an aqueous solution
of sodium nitrite (3.5 parts) in water (10 parts), and
the-mixture was stirred for 3 hours at the same temper-
ature. Thereafter, excess nitrous acid was decomposed.
The thus prepared solution of diazonium salt
ﬁas added to the foregoing reaction mixture, and the

resulting mixture was stirred for 5 hours at 10°C or
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below while keeping the pH at 6.5 to 7.5 by the addition

- 13 -

of a 15 % aqueous solution of sodium hydroxide. After
raising the temperature of the mixture to 30°C, L-amino-
2,5-dimethoxyphenyl B-sulfatoethylsulfon (18.6 parts)
was added thereto, and the mixture was stirred for 5
hours while keeping the pH at 5 or less. The reaction
mixture was salted out by the addition of sodium
chloride (150 parts), and the precipitated product was
separated by filtration, washed and dried to obtain

57 parts of a dye having the following formula.

c1
OCH
NA\N < 3
SO3Na OH NH—-\NJJ——- NH — >SO2CH2CH2OSO3Na
0
CH3
\ SO3Na SO3Na
SO,Na
3
(Apax = 540 nm)
Example 3

Into an iced aqueous solution containing
cyanuric chloride (18.5 parts) was added an aqueous
solﬁfion of tetrasodium 5-amino-U4-hydroxy-3-(1,5-
disulfo-2-naphthylazo)-2,7-naphthalenedisulfonate
(72.1 parts) which had been produced in a conventional

manner using 5—amino-ﬂ—hydroxy-2,7—naphthalenedisulfoniq
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acid as a coupling component énd 2—-amino-1,5-naphthalene~
disulfonic acid as a diazo component, and the mixture
was stirred for 7 hours under cooling while keeping the
pH at 5 or less by the addition of a 15 % aqueous
solution of sodium hydroxide. Affer raising the temper-
ature of the mixture to 20°C, 5-amino-2,l-dimethoxy-
phenyl B-sulfatoethylsulfon (37 parts) was added thereto.
The resulting mixture was heated to 30°C while keeping
the pH at 5 or less by the addition of sodium carbonate,
and stirred for 3 hours at the same temperature. The
reaction mixture was salted out by the addition of
sodium chloride (300 parts), and the precipitated
product was separated by filtration, washed and then

dried at 60°C to obtain 123 parts of a dye of the

formula,
50,,CH,CH, 050 Na
50N OH NH —zMNy— NH - OCH,
N N
N =N Y /
cl OCH3 ,

| 50,Na 50,Na
SO3Na

The above procedure was repeated, éxcept
ﬁha€.3-aminophenyl vinylsulfon (20 parts) was used in
place of 5-amino-2,4-dimethoxyphenyl B-sulfatoethyl-~
sﬁlfon, whereupon 101 parts of a dye having a vinyl-

sulfonyl group-were obtained in place of the

i
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B-sulfatoethylsulfonyl group in the dye of Example 1.

Example 4

Into an iced aqueous solution containing
cyanuric chloride (9.2 parts) was added b-amino-2,5-
dimethoxyphenyl B-sulfatoethylsulfon (17 parts), and
the mixture was stirred for 5 hours under cooling while
keeping the pH at 5 or less by the addition of a 20 %
aqueous solution of sodium carbonate. After raising
the temperature of the mixture to 30°C, a neutral
solution containing 5-amino-4-hydroxy-2,7-naphthalene-
disulfonic acid (15.9 parts) was added thereto, and the
resulting mixture was stirred for 10 hours at the same
temperature while keeping the pH at 6 or less. The
reaction mixture was salted out by the addition of
sodium chloride (75 parts) to obtain a precipitated
product, which was then separated by filtration and
washed. The whole . of the product obtained was
again dissolved and cooled to 10°C or below, and to .
this solution was added a diazonium salt solution
obtained using 2-amino-1,5-naphthalenedisulfonic acid
(12 parts) in the same manner as in Example 1. The
mixture was stirred for 5 hours while keeping the pH at
6 to T by the addition of sodium carbonate. Thereafter,
the reaction mixture as such was subjected to spray-
drying, to give- U3 parts of a dye having the

same formula as of Example 2.
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Example 5

-Example 4 was repeated, except that 3~amino-
phenyl B-hydroxyethylsulfon (10.5 parts) was used in
place of U-amino-2,5-dimethoxyphenyl B-sulfatoethyl-
sulfon. The resulting dye precursor (40 parts) was
dissolved in sulfuric acid (400 parts) at 0°C, and the
solution was pouredrinto ice water at -5° to 0°C, then
gradually -neutralized at 5°C or less to pH 6 by the
addition of a 10 % aqueous sodium hydroxide solution
and sodium carbonate, and thereafter salted out at
30°C by the addition of sodium chloride (450 parts).
The precipitated product was separated by filtration,
washed and then dried at 60°C, thereby to obtain 35

parts of a dye having the same formula as of Example 1.

Example 6 _
The dje (0.3 part) obtained in Example 1 was

dissolved in water (200 parts), and sodium sulfate
(20 parts) and cotton (10 parts) were added to the dye
liquor) which was then heated to 40°C. After 30 N
passed, sodium carbonate (U4 parts) was added, and
dyeing was carried out at the same temperature for 1
hour. After dyeing was finished, the dyed cotton was
rinsed and soaped.

h Thus, dyeings of brilliant red colors having
excellent fastnesses to chlorine, light and perspira-

tion-light were obtained.
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Example 7

The dye (0.3 part) obtained in Example 2 was
dissolved in water (200 parts), and sodium sulfate
(20 parts) and cotton (10 parts) were added to the dye
liquor, which was then heated to 50°C.After 20 mimtes had
passed, trisodium phosphate (3 parts) was added, and
dyeing was carried out at the same temperature for 1
hour. After dyeing was finished, the dyed cotton was
rinsed and soaped to obtain dyeings having excellent

fastnesses to chlorine, light and perspiration—light;

Example 8
The dye (0.3 part) obtained inthe last
paragraph of Example 3, which contains as its main

component a dye of the formula,

50 Na OH NH — y— NH—Q
N N 4
N =N SO..CH=CH
c1 2 2
SO_Na SO_Na
S0,Na 3 3

(Xmax = 540 nm)

was dissolved in water (200 parts), and sodium sulfate
(20 parts) and cotton (10 parts) were added to the dye
liquor,which was then heated to 70°C. After 20 minugggi
passed, sodium carbonate (U parts) was added, and dyeing

was carried out at the same temperature for 1 hour.
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After dyeing was finished, the dyed cotton was rinsed
and soaped to obtain dyeings of brilliant red colors

having excellent chlorine fastness.



15 0022575

WHAT IS CLAIMED IS:

1. Reactive monoazo dyes of the general formula (I)

OH NH—& NH— A
:: :i (1)
SO H :
SO3
/OCH3 OCH3
wherein A is -{;Ei s 4{2}%8022 or ;Z:B»OCH3
\
SO2Z OCH3 sozz

in which Z is —CH20H2OSO3H or —CH=CH2, and their salts,

including alkali metal salts.

5. Reactive monoazo dyes of the formula (Ia)

OH NH-—1¢ m—- NH

so S8 -{Z;S?
E::]:::j— i:ii:ﬂ:f:k , SO2CH2CH20803H
S0,H

(Ta).
so3 o

and theilr salts, including alkali metal salts.

3. Reactive monoazo dyes of the formula (Ib)

OCH3

OH NH ——¢ 71— NH S0,CH,CH,0S0,H

- 803H
; 27 o YP Mg
N
- ' (Ib)
SO5H :

SOH
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and their salts,including alkali metal salts.

4, A process for producing the reactive monoazo dyes
of the general formula (I)

S0,H OH NH —gN p— NH— A
l NN
-N =N |
c1 (1)
SOH SO H
SO_H o3 3
3
. OCH3 OCH3
wherein A is {C:> s SOZZ or OCH3
N
SOZZ OCH3 8022
in which 2 is'—CHZCHEOSO3H or -CH=CH2, which comprises
(i) reacting cyanuric chloride with 4-hydroxy-5-

amino-2,7-naphthalenedisulfonic acid or an aniline

compound of the formula (II)
A - NH, _ : (1II)

wherein A is as defined above, followed by reaction with
the aniline compound (II) or Hthdroxy-S-amino—2,7f
naphthalenedisulfonic acid, respectively, to obtain a
monochlorotriazinyl compound of the formula (I111)

N

OH NH —¢ %— NH— A
N%/N '
i (III1)
Cl

SO3H SO3H
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wherein A is as defined above, and reacting the mono-
chlorotriazinyl compound (III) with diazotized 2-amino-
1,5-naphthalenedisulfonic acid,

(ii) reacting U-hydroxy-5-amino-2,7-naphthalene-
disulfonic acid with cyanuric chloride and thereafter
with diazotized 2-amino-1,5-naphthalenedisulfonic acid

to obtain a dichlorotriazinyl compound of the formula

(IV).

OH NH —g Cl

(IV)

SO H

and reacting the dichlorotriazinyl compound (IV) with
the aniline compound of the formula (II),

(iii) reacting UY-hydroxy-5-amino-2,7-naphthalene-
disulfonic acid with a diazotized 2—amino—l,5—naphthalene—
disulfonic acid under alkaline conditions to obtain a

monoazo compound of the formula (V),

@—N = N )
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and reacting the monoazo compound (V) with cyanuric
chloride and the aniline compound of the formula (II)
in this order, or

(iv) carrying out a reaction in a manner (i), (ii)
or (iii) as defined above, eicept using an anilihe
compound of the formula (VI) in place of the aniline

} compound of the formula (II), the formula (VI) being

OCH
_ /3
B—NH2, wherein B is ‘ _ R 8020H20H20H or
OCH3 7 | | 8020H2CH20H OCH3 7
l OCH3 » and reacting the resulting compound
SOZCHchZOH | _ ' -
of the formula (VII) ' '
N
SO3H OH NH — 7v— NH— B
N_ N
N=N Y g (VII)
Cl }
S0 H SO_H
S0,H -3 3

wherein B is as defined above, with sulfuric acid to
obtain the compound of the formula (I) having B-sulfato-
ethylsulfonyl group (—8020H2CH20803H) as Z, and if
neceésary followed by elimination of sulfuric acid to
obtain the compound of the formula (I) having vinyl grpﬁp

(—CH=CH2) as Z, and if desired convgrting'the ggmpounds

of the general formula (I) into their salts, including
alkali metal salts. :
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5. Use of the compounds according to claims 1 to 3 for

dyeing cellulosic fibers and cellulosic textiles.
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